Increased vulnerability to L-DOPA toxicity in dopaminergic neurons From VMAT2 heterozygote knockout mice.
Parkinson's disease (PD) is characterized by a preferential loss of dopaminergic neurons in the substantia nigra pars compacta. The etiology of PD remains unclear; however, generation of reactive oxygen species during oxidation of free dopamine (DA) in the cytoplasm might be one of the causes of selective dopaminergic neuron loss in PD. Vesicular monoamine transporter type 2 (VMAT2) proteins in nerve terminals take up and partition DA from neuronal cytoplasm into synaptic vesicles. Alterations of VMAT2 function might therefore cause cytoplasmic accumulation of free DA, which is toxic for dopaminergic neurons. We showed that dopaminergic neurons from VMAT2 heterozygous knockout mice were more vulnerable to the toxic effect of L-3, 4-dihydroxyphenylalanine (L-DOPA, a DA precursor) than those from wild-type mice. Our results suggest that reduction of VMAT2 activity might attenuate the efficacy of L-DOPA therapy for patients with PD.